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Abstract of JP1 01 89252 
PROBLEM TO BE SOLVED: To provide an 
organic active electroluminescent light emitting 
device of a large numerical aperture in which 
generation of image defects can be effectively 
prevented, and in which high quality image 
display can be realized. SOLUTION: In an 
organic active electroluminescent light emitting 
device in which plural thin film transistors (TFT) 
2 and plural organic electroluminescence 
elements 3 disposed to correspond to the 
TFT's 2 to be driven by the TFT's 2 are 
disposed on a substrate 1 , a flattened layer-to- 
layer insulation film 4 is disposed between the 
TFT 2 and a lower electrode 31 of the organic 
electroluminescence element 3, and a drain 
terminal of the TFT 2 and the lower electrode 3 
of the organic electroluminescence element 3 
are electrically connected to each other 
through a contact hole 41 provided in the 
layer-to-layer insulation film 4. 
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(57) [S»] 

[KM *oH*fcK©«£«#«i 
EL«3fcS«£»«1-S. 

(TFT) 2i. COTFTKioTBtSnS. TF 
TCjtJlgLTfiSSntUftCtlE L *f 3 t srr 
ft#«7*^f ^EL«3t*«lC*V>T, TFT2it 
ttlELS^SOTOTff 3 1 tome. jpSfcSftfcH 
Mlft«K4*ERU ^TFT2CHK>«fit 
«EL*?30T«ffll3 1t*. ■ IHMKfttfMCtttt 
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[#»W#©«ffl] 

(TFT) £, COTFTt:J;?TII*n5, TFT 

TFTt**EL*?©T««ffiOMK:. ^fiftsn 
fcllBt&*flt**Etti&*U *OTFT©i«ft*iEL 

1-SW«7i7^^^EL^^ggo 10 
[»*«2] HE^ELJUfOSlSltt^ S^T 

<ptr£ft£#j&) a», 7 5XEU:T»*«*sis:fctt 

2 E«©*r1S7 £ 7E L ^3tSB. 

^©££« 

£ft*U JLWm^X^-y^jtSffi^/I^Xfcitf® 
-fyf KISS £ *lfc#t£ili*+ ©*« E L ****** £ 

ttsnciJ^T. t^-fyf*'. **H**a«?-r* 

«Rh7>-:?X*- (I-fflh7>yX?-) , £<fctf 
#«EL***B»rs*ith7>5?^^- (i§=©r- 

0 . *oSI-*J:tfS=:oh7>j?X3'-t*aiEL* 

* ©Tg&ma t © n c . * tifci rofeftjfcWEtt 
an, sec. noh7>yx*-opi"f>t, * 

JSttl**. #U vUn>A>^)££nTft£if*«4fE 
•.©#«7*T--f 7EL»#8«. 
MSB 6] ME*«EL**©»S]«a*», SBJT- 
* -6 4 * ft « 5 fB«©#« 7 * r -f 7 E L Sgftg 

So 

[S29i©#«eftIK9!] 
[0 0 0 1] 

[569J©Jfrr5tt«#W] *58Wfi. #«72t^7E 40 
[0 0 0 2] 

[«£*©&«] ft*, WlSELgftgfi (x^X7> 

a*n**«ftff3a**«»6nT«f»* (#ns¥2-3 

7 3 8 5fm # BB¥ 3 - 2 3 3 8 9 1 *&«fc 
fr?©T. £SER*«*W*i*^*£Ctt. S*£ttS 50 



ftHB¥l 0-189252 
2 

PM»g#88£ft*»K©»Hte£ft<5ftft. TEH 
^* s &-?ft. 

[0 0 0 3] ( 1 ) *Ettit«je 
£HJ£T©«£©iI?ir 2-3 «SUi&*fc»3!i*a*« 
TT*. t£-aTifi»«a#*:#<&*. 

(2) SMW«ns«^*a5&Wfg<hft5ftft> *«S 
fgftJia^fcL^T <ft*. 

(3) (2) tH»fca«««E>J»#1|Hc*#V»fc», « 
aE8©*EftT*»HH£ftS. 

[0 0 0 4] ±E© (1) ~ (3) £»&-f£^i£<iL 
T. TE©7*x>f7TMJy*;*B»#^SftT.-> 

3&fc7*^:7^'HJvi'XB»4fT'5x-f XT' 
K *«BB*anTV»4 OfcHfttfFSM 1 4 3 2 9 7 

5ftftB»J«E# 1 0 0 V£(±i*< HBtfc-sT^ 
ft. H«!S:a*l5tt. IEEE Trans Elect 
ron Devices, 802 (1971) CfcEB 

y?XB»£fT5x>rx7H'&£ifi, £&Bflfg£*iT 
H« 7 - 1 2 2 3 6 0 7-12 

2 3 6 1 ^&«, 7 - 1 5 3 5 7 6 #W 
¥8- 5 4 8 3 6#tt$g, #W7-1 1134 1^ 

1#M¥7-3 1 2 2 9 0#£«, #HI¥8-10 9 

3 7 0^iil. 4fH¥8 - 1 2 9 3 5 9 #H¥ 
8 - 2 4 1 0 4 7 5&«:fc«ktf#|J8¥8 - 2 2 7 2 7 6 
#&*fti*) . ±E©ftatt, tSMft:ei>5ui 
K:«fcDK»*E#l 0V&Ti*'«fc««E{fcU XSI 
»tt#«a***ffl^S»*CHd»*J4 3 1 m/w~ 
15 lm/w©*HTa»TK«S*T**Ct, £ 
ft, *tte»fcJt^T*«HBT'f^^U'fOB»«EE*« 
1/2~1/3£&D. «»«**tfi«T*4Ct»© 

a*T«ftfc»«*«*o fc#. teoja^hih cSoi 
i^ft. 

[0 0 0 5] (1) 9*. S3ttt©*«±fc. o-S 
i, /KU-> l J3>S:t>5&5TFT (thin fi 
1m trans ister) i*-Ol:MLT'> 
ft<t"e>-'3*fcl4='3«W6*l. a^lCTFT^S^ 

UT O Nt -5 ftft (c^ma^imM^ma^'fiiB 

£«±K£*Rtt5nT^fc. TFTifttlELi 
*£*tt»T-5fcftK:T f T±fctt, gft v'J n >£ft 
tittfl: v U 3 > ft 6 ft 5 feJHKtfHl W 5 nx U 4. 
LjJ>tft39«6. TFT©^a«, y-h^itfFK 
>, 7-X«a*#*0. 2 win- 1 nmtttQVMhlfi 
$>4©T, i-n*iK^TT»OEL«a*»j«r*t85.R 

t±. *5Cj£a«aa*«t^a^«aa ! bit*a«fc 
», ®^©ffip^ (siiRcajfrsa^^HsRtcift 
*«^) tfi'bZfr^it. -122362 
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W«*«»ofc. HI$KH*H¥8 - 2 4 1 0 4 7#£$g© 

[0 0 0 6] (2) #M¥8 - 2 4 1 0 4 

*OH3C«*nfct>0©J:5C. TFT*«3IHMIt 

- >js & ic x y > y-r a © \mm » tc sm-e* a 

ivf>y»!)4f«)^W«»tW<. ^ft 10 
[0 0 0 7] (3) -2F. »«ffiiJ©K#»e>ft£#D 
•SflllBtt****. U*>t&«*6a#tt, TFT£&51 

wie«R#¥SfcsnT^&^fc«>, TFTwcofitcj; 

&4. tlELJUfli, HmMifiO. 0 5/xm~0. 2 

iu m tnmr& s ©TT«©iHiac «t o £B 

nmmm, TFT^usnTi>*»»£Wn:tiEL 
«**»*-r*o*»a*T*ofc. tot, £*©&© 

[0 0 0 8] !!6*©jS*KOV»T*6KJI#ttCllW"r 
3. B5». ffi*af(SC*tt*#«TFTELOB»H 

7-r> oilman) *J«*»ricsnT*oxYvhu 

fctt-I*tfcD2iOTFT2 1, 2 2 #0 5 CSf 
=k-5Ha^tT*0, -H?g4 ] tC«m2©TF 30 

T 2 2 ©y- h H-TSfcfeWn >x> 

2 3jW8*S*IT*9. d©MI2©TFT2 2 »C«fc 

[0 0 0 9] H*A-A "«C*»*H*©WffiH*H 
6l:§t. %2 OT FT 2 2&S7 d^Tck^f-tfU v 
•j3>*ffittJid:UT»riESnT*0, #U">'Ja>7 
■f 7>H 7 1 ©IP£tt2 0 0 nm, y- h S i O, ©J¥ 
JttlOOnm, #'J->U3>y-h 7 3©JP£fct3 0 
Onrru #'J ->U a >y- h£HtTS i O, ©)P$«5 40 
0 0 nmT'&S. H*»5*J*»-B±5C #'J->D3>7 
-f 5>H7 I£«fctf#ij->ij3>y-h7 3©J¥£#£ 
JtTFT»»l4IHO*»sS-r*. B«tt5 0 0~6 0 0 
nmfc'ttfcmf*. Sot, TFT±fc#*EL*?* 

©'<£*&«T(i. TSBttSTifeS I TO 3 1 *» 6. ffc 

ft, y-h7-r>, y-^5-r>««3t*ai*fc«>H* so 



0 - 1 8 9 2 5 2 

4 

©pb □ m#'h 2<ts.zk\,*o nm*** ? it. 

[0 0 10] Sfc. te0fle*0flE«£LTtt. E8tC^ 
£©ftffi£43tvtt>TFT8B#©G!]i£b*<&5fc«>, c© 
<S8 4*«fctf Kl/-f >*«8 S±<DWih : bZ<D$.£T'\t 

[0 0 11] 

[«W*«**l/J:5it5«i] ±&OMi 

ft#«7^T--<^ELfEJt«ilSffittr4^t*I»i 
T*. 
[0 0 12] 

^_ ( TFT ) i:> dC9TFTt'<fcoT|gf!)$tl5. T 

f Tc»«UTEK*nfc**©»«iE l jfrptsrr 

*^T*7^x-fyEL»3tSBt*^T. TFTitI 
E Lfc^OTaMtStClKIK:. ¥fifl:3*lfcJlW««« 
jWEKSft. ^TFTOS?ttiEL*?CT»f 

x I" 7 E L $ n 5 . 

[0 0 13] *-0#£l^MB«£LT. flffi**! 

EL**©*WMM*«. 8*T*5ti7^f^EL 

[0 0 14] L^teStLT. ^OffiP 

* (*BC5EJtr*«»*«H**Ci5»*«^) 7 
5 %^±T$.SW1l7i7x^ ^EL563t««*»a«an 

[0 0 15] »«±C. XY7h'JyW«Cl 

Wm/wx-cz-i y?»fpftffic:itJ:0. :«)• 

7t^fc«^>t<?li:LTii^**^fTO*1i7^x^ ^E 
■T*»lth5>yx^- (I-Oh7>vX?-) . 

<E0. *oB-i3 c kO:^-©h7>v J 7.^-<i:#«EL 
©TSI5«a i ©58 C . ¥«ft: ttfcHHfeftKtfE 

t*»«t-r*#*7i?T-^yEL»3tt««*«iittan 



( 4 ) 
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£. 

[0 0 16] S&lc, ^©$?£L,l^ffi*$tLX. ittE$ 
[0 0 17] 

#jRUt>t?*#«|tlftiWt«. 0111 *fE9i©*«7 
BT. H3C*tf*A-A'«*rSHT»*. H2tt. 10 
BT?»*. 03tt. #f£9i©#«7*7-*:/EL3E3fcS 

g©-*ig^te$if5:wi'^-r¥ffiST*s„ a 4 a. 

[0 0 18] *»W©*«7*?<r:7EL5MM«©- 
$tt*fit4. Hli:iStJ:5i:, S« 1 ±fc«»©*K 
r-7>vX^— (TFT) 2i, d©T FT 2 t«toT 

ig»j£tt£>. TFT2fc»«LTE»:snfca[»©*r« 20 

EL$f3i^tU TFT2 t^lf ELSil?3©TS& 

««3 ltcs.1l:, ¥S<tsnfcBMIft*K4 

n. AOTFT2©HH>SftfiEL$i L 30T 

gsmii3 1 tat. jnaieiMit4CKtte.ftfc3>^^ h 

[0 0 19] tiELf?li TFTCioTH 

T©J:p(:IK»)$n5c B2i5«fctf0 3£*-f<fc'5£, 
XYV hUy*;*ttCEBte ft (Y 
,-Y,..) *3<t^{t^€S^ (X,~X,..> t. £©« 
ff& (Y,~Y M .) i5«fctf (X,~X,..) iSftCERS 30 
tlfcmax-f-y^ (TFT 2) t£*TLXH5. £©m 
ax-fyftt. i-Oh?^*'- (Trl) 2 1*3 
*tm-toh9->V7>9- (Tr2) 2 2©^ft-?-*ft- 

/•^X&.ktfli^/'Ul'XXX'f yJ-mftZft o £ tl:i 
5. 

[0 0 2 0] &*5, ^-Oh5>yX^- (Trl) 2 
114, ^7fciSSi?£3l#!-f 6„ *fc. i'fflf^/yXi' 40 

- (Tr2) 2 2fi, *ttEL*?£Bttrsiitt«* 

[0021] i^jBrnteftfiut*. g-©h5> 
vX*- (Trl ) 2 i*5«tr/m-©h^>->*x^- 

(T r 2 ) 2 2 t, #«EL|H l 3©T«««3 1 £© 
MCEKSft. 3 SC. »~©h7>vX^- (Tr2 
) ffih*H>S^ #«EL«TOT««l3 1 t 

[0 0 2 2] ftT. S6Cft#6!ll:Rit*. *5EWC 
ffli^nstiELff 3(1 12l:Sti9l:7i'f 50 
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(y-hH) (Yj-Ym.) eftUTfigsns/wx 
t«*i**8 (x,~x,,.) *^rUTfe»*n4A;i/x 

ICj;oTmM©^-©h7>> J X37- (Trl ) 2 1 at 

a*?sn, xmrnMB. (c, ~c i(n ) ii-®r7> 
(Trl ) 2 lroy-xironcMSnsn 
>x>"tr- 2 3 KSffia*£«;*ftS. cncio, 
CF5>yX^- (Tr2) 2 2 ©y- b&-feW<Lt 
£0. ^-©h^>i/*X^- (Tr2) 2 2ttONtttt 

t&s„ :©ON«it jfccy- wwxtfeaaft 

■5ST*-)l'r ; ^n^-©h5>vX^- (Tr2) 2 
2 © FK ftXH*#«E L JR^ 3 ©T 

[0 0 2 3] *5BWC*^T»4, H1»:*T±5 

C. fl©h7>yX^-2 (g-©h7>yX?- 
(Trl ) , f-©h7>yX^- (Tr2 ) ) . *5<k 

xsv-vm (Yi-Yi.j , {i^naia (x,~x l( j 
±fc«nw*e««4^Kn-5nT*D. ao, ^©iw*e 
»BS4«¥fifl:£ftx^s. 

[0 0 2 4] flEL$f3©TaSffl3 1 a<l 

IWI6HK4 .LKKttSftXft 0 , ;i©iM*fe«*«4 IZW 

-/X?- (Tr2) © H U--f >S?tTg5mS 3 1 tat 

[0 0 2 5] SSI:. n©Ta««tt. H3fcS-r«t'5 
C»-Oh7>^i'- (Trl) 2 1, »-©h5> 
(Tr2) 2 2, fft»«ff«l. y-MM6© 
±fcM!tt 6*1X^3. 0 3*. -^iSXHSn 

JfcfctftffcEELJlFfOTWWIS 1 ssux^*. 

[0026] etf. #*£«*K:^xiS9!Ts. 

l. 

X. SIHitt. ^r*7^7 L ^^EL3B3tS«lC*lt4* 

RWfcffifflfcaLx^fcftsaa-r-BttKfcfrrsc 

©#£>3irr*t>©tt393t#*.$fts. urns 
#5xt«. js96 o ot&±©i&an?lM?*fctt£ir# 

[0 0 2 7] 2. *Kh7>^X^- 
*56Wt*liX. *Bth7>^X^- (TFT) i4#» 
EL**®Ett©fc»KfflV>fcft. A#ttCtt«W'f 
7ftLT$-©h7>yX^- (Trl ) :fc<ktfgl- 
©K7>vX^- (Tr2 ) ©-E-ia-fn-£t±*»6»ja 
£ft-5>. £©Trli3«ttfTr2©f£14J§te < BlfcSH 
tn* /i/n* £jSSftfcffl#T*B. n' I2N&K 

cH-hr>^*nfcp , x*-3Xt>A^. d©sm 



CO 0 2 8] ttOffStUvHHiUTtt, 
SUtfanttfT**. f*7l>t'JiT-, tfU (P 

[0 0 2 9] #'J'>U3>tt. ^SCVDffitCJ;0«l 
*fSb<«7 P 7X*TCVDffilC<t0i!4 

(a) KiRTi'SK:. o-SiOTtl.. 

[0 0 3 0] 04 (b) KjRTJ:3fc. KrF 

(2 4 8 n n) U— tf-^f©X+->-7-U— lf-IC«t 10 
•3 7X-JHgS{fc-f 4 (SID' 96, Digest 
of technical papers P17~2 
8). o-S i ©ffSLHStJStt, 4 0~2 0 0nmT 

fiftl 0 0-3 0 0'CK:|i8pr*©a*#SL<. 100 
-3 0 OmJ/cm ! ©x*JI/^-*£fc^l/— if— 3t 

[0 0 3 1] tft, # U -> "J n >ltt. 0 4 (c) CtS 

-xtsn*. ffl^6n*»*tt*ft©±5ats»#» 20 

T - E L ®«jt^#*«J!f 7XO*»S fctt2*S0jB 
U (EI«*ftl:H-/OI«OJ|.«Stt (ou t-d i 
f f u s i o n) ZW&TZtctt>\zi&.7n-t7.M&T-£ 

mans. co±-5cixT^f.7^assfcj#UT±To« 

ig^Kttl 0 0 OVSTF, $?£L<f4 6 0 OtKTTS; 
SttfclMltffeSfcfr». 

[0 0 3 2] *K, 04 (d) fcjRTJ:3K, *fe«*y- 
r-*ffl4 2*i#U ->Un>7-f 5>H7 l±£<ky%g: 30 

ssioaificfcfcoauisti*. wMmafftK 

»47*-5^it!ICVD (PECVD) $fctt»EC VD 
(LPCVD) ©±5«Cfl:*at» (CVD) Kit)**! 

SttffiKttfil 0 0-2 0 0 nmTSS. SMS 
tLTIi2 5 0-4 0 0t:#ff£L<£?.KiSD a pf|<7)ije 
ay-h*rW*»*fc»tf47=-;^3 0 0-6 0 0 
■CT1 -3 h r8«JM"©!W?*U>. 

[0 0 3 3] &©&iSgTte, 04 (e) Sti^l:. 
y-hM4 3ft*»*fcttX/Xy^«J>^XUW 40 
*. »*L^KJS»4 2 0 0-5 0 0 nmT&£. 

[0 0 3 4] 04 (f) - (h) (I^fctolC. 

y-h«S4 3£A^->x>yi-3„ ftt'L^CTA 

iy-ne«ffl-r*t*J4. turr«&«e>K:iMttfl:« 

2HKfefcDlT3©JW*U». HMMfcKHLTfcM* 
£¥8-1512 0#4iac»ffltBBS*tlT^S. 
[0 0 3 5] 04 (i) tC^Ti^lC. -T*>F 

t LTJ4Y- h t 'J -> ij 3 >£ffl «r»**©tt 

m<hz. z.omwiT'\tm 1 est^u s"j 3 >y- 1- 50 
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J&sKSti-SJ^Ktf'J ->"j3>7'f 7>H±i:7* h'J 

S#ffttff$L<tt7 ; t;P7 7'X->'j3>A»S»l*3n 
fc#U->'J3>T*ab-5. -f:j->'i , >7'7>M4#*lx< 
(4)iltiS?T;&5NM K-/t> hT»«fl:Sft*. #U ->'J 
3 >y- h«St4$fc3>7 J >lr-©j£8E«gitT« 
^n§. £©J;5K:«i6tt«fcO«ltT&<, ctOiSffiT' 

^^fe©tr*e:t*«T*4. iicsty- ha*7s4 

x\mzv<\mmfc?>'!fXT> (ws n ©£?& 

[0 0 3 6] LfrU WS i f«Ci*©^JiSJSfttlHf^A 
TA 1 64, Al, Cr, W, Mofc£©$K£flHr»T 

^©gPfT'f4» rl5'fkyij3>, ^yfl:5/'j3 

sets. 

[0 0 3 7] flre«ff£«J:tf;£ftBSlil£KM£ 
T*. Al&l Al, Cr. W, Mo&<t:©&JB8l£ 
7* h'JV^77-f CiOWrt-riifbC. Trl , 
Tr2 ©FWf>, y-Xfci*©3>*7M4. ±Elft 
ftRSBlnLfcflnrefTS. ^©*ftiiM(4, 01 ©5 2 
©^^■T^^n-S. ±8B©(*9. S i O, (4. 0U;U4*TE 
OS (rF7lF + -/>'7» £#X.hbT»«fig2 
5 0-4 0 0*C©P5t^bPECVDlC«tO#-&Jli: 
*iT^-5o SfcECR-CVDT*iSi&S& 1 0 0-3 
0 OtiLTtiSutmS. 

[0038] 3. mmmmm 

(1) £fc(4 (2) ©;5fcTJ£jj£-f3 £i:a<T£ -5. 

(1) Jjt'j-f 5 H3— r-f >^Bt©^lf>3-r-f*«t5 
jftlg 

#'M5 FfcbTf4rtfIR©3-x4 /^feffl^Iyf 
>^t«tO01 H*-f3>^7 h*-;i^4 1 h* 
U'f >«««*IBar*. $Sfc|fe»R5 2. y-hite 
OUR 4 2£l7f>^:tiOlKK >*«W<£-fl- 
*. #U-f 5 Ftt¥Stt£*lfc£B£4*.Sfc©S?iib 

(2) 7 , 7X7X-y?>^t.t4Xy5 1 Ayi7ft 
§lCVDft, ^XVCVD, PECVD (7"7X-? 

-Y>A>XK CVD) , LPCVD (MECVD) 

4. S^I:#U7-3-r^ >^fc£ffifc:fT3. 
SfStt-f ^>x->?>y (RIE) UO^XUCF 
, t»*©fi^^i:LXy?>^SfT5. Xy^>{f 
!^JP14$?$b<(40. 5 m m~2 wmT£5„ ^©Tjffi 



( 6 ) 

9 

C«tO¥a<k*ftfclMlft8EBl (S iO: ) 

:o^fti:it ->U*Ott, PSG, BSG 

tt>TS*U s i,N,iiffvfl:i' , J3>*fl:t*iS 

[0 0 3 9] 4. tIELff 

(**■) tbT, tf»3fc**S4>&< 

1, EfcJB^ 

[0040] ^tc*^Ki'ffl^en5W^EL^of^ 
oaajms (»s) /%%m/%m (mm) 

S) 

®SBJ«S (AS) /3E?LaAJI/»3tJi/«?aAl 

/ma (Se® 

[0 0 4 1] (4) -1. 30 

*. ST, **H**»6«fiO»**#*»*Ktt. Tie 
®-«SS;t? & S> to $ n % its tf 6 ti * . 

[0 0 4 2] 



#B8¥1 0- 1 8 9 2 5 2 
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[flSl] 




[0 0 4 3] ^©-H&aCfc^T. XtiTfB<b-&»&7K 
To 
[0 0 4 4] 

[0 0 4 5] ::TnH 2, 3, 4$fctt5?»5. 

[0 0 4 6] 
[<fc3] 



[0 0 4 7] ±Eft&t07i=JH, 

v^^;P7syssfc«> 7 7i^;v75y»^#ffis 

[0 0 4 8] 
[ft 4] 
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[0 0 4 9] 
[it 5] 



(PQP) 



(2) 



OXOKQKOKOhcH* 



(3) 



oKoXoHqHq 



C4) 




(TBS) 



(5) 



H3C-^gHgHg^(g)-CH3. 
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(12) 



(1 3) 



H 0 3 S ^gHg)^gHg>- S 0 3 H 

(14) 

H0OCH@Kg^gHg>_cOOH 
[0 0 5 1] Ut 7 ] 
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(15) 



(16) 



(17) 




o 



N 




3, 5. 3' ". 5" 



(TBQ) 



[0 0 5 2] ^(C. #fi*^6»fi05e3t*ft*fc*fc 
tt. «>*/77V-fr*. "07-f5*7-* 30 

[0 0 5 3] JM*WCfl:*«45t«*tf» #iS 
BS5 9 - 1 9 4 3 9 3^«CB«*nT^* l bO** 

tUTti 2. 5-b'X 
(5> 7_s;_ t -*>^-2-*>7**-*7U 
;W -1. 3, 4~77v77-;k 4, 4' -t*X 
(5> 7 _ t -^>^-2-^>7^^U- , /'J;i') X 

4, 4' -b'X [5, 7-v- (2-*^ 40 
-2-73M10 -2-'<>7***7U^] Xf 1 ^ 
X 2, 5 -EX (5, 7-v- t-^>7;P-2-^ 

Wfr+iivyjw ^7ix 2, 5 -ex [5- 

a, a - V*9-JW>V)\r- 2 -^C>'/***7U;M 
f^7i>, 2, 5-eX [5, 7-v- (2-/3MU 
-2-7?Jl') -2-'<>7**-tf-7 , JJW -3, 4v 
t7i^ft7i>, 2, 5-ex (5-JW-2 

-^>7**-y-7u;i') wi>, 4, 4' -ex 

(2 -^V^+it'/'J^) bf7x=Jk 5-^^;u- 
2 _ [2 - [4- (5-/^-2-^>7**-?7'J 50 



m 7i-jh tr=JW ^>7***7-^, 2- [2 

- (4-Vaayx.-M t7h [1, 2- 
d] **-D-7-;i'^0^>7^-*-tJ-7-^^ 2-2' 

- (p-7xr.V>venl/» -ex^>7?77- 
;M§©^>7?77-;1^ 2- [2- [4- (2-* 
>>M$MVM 7irf] er:;H "O'AfS^V 
-;k 2- [2- (4-*W+v7i-JH e-;n 
^>7-f 5 ^/-^©^/^-f 5 W 

ttti. ^rSXh'J- • v>-fexf • 

9 7 1, 6 2 8~6 3 7***1*6 4 OHKW*S*lT 

US. 

[0 0 5 4] HrtB*U-hflS**">-/-f FflS«*tl/T 
tt, MiL«4#B8BS 6 3 - 2 9 5 6 9 5#£$8CM^£n 

»*. hux (8-*/u/-;w 7;us-vA. ex 
(8-*/uy-;w vn>"7A, ex e<>7 

[ f ] _ 8 _ + yijy-;p) tfX (2-*7fr- 

8- + /U/7-H 7^5-vA:**vF. FUX 
(8 _^/ijy_;p) OyW. h U X (5-^^ 

ijf7A. HJX (5-?nD-8-*/'J/-A) * 
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'J 1 ?/*. fX (5-i7Dn-8-*/ I J/-;U) fill's 
■7 A, sPU [MiB (ID -fx (8-tKo*->-5- 

*yjyx;i/) y?>] ^DS-tFn+v^y u>£ 

'J ^7 AX f > h U £ Z. t 

[0 0 5 5] £7c:, fifIfEX5 i U;^>-tf>*^^<i:L 
Ttt. fisJ;U;m:W#K : SfS0 3 1 9 8 8 1 ^m^RM 
ftVimo 3 7 3 5 8 2^H^ii»trH^$nT^5t)WS 
fflUS^i^T^S. *<DR%mtLT\t> 1, 4-f 
X (2 -y^X^U^) ^>-tf>. 1, 4 -fX (3 10 

-y^;px?u;y) ^>-tf>> i, 4 -fx u-y? 1 
)V7,^))V) vx?u;i^>-t?>. 1, 4- 

fX (2 -X^I/X^U^) ^>-tf>. 1, 4- fX 
(3-X^X^'j;U) ^>tf>. 1, 4-fX (2- 
y^X^UJy) -2-y-?\)l/'<>i>>. 1, 4-fX 

[0 0 5 6] tfc, ^M¥2 - 2 5 2 7 9 3^-iiffilCBg 

tLTffllii^im*. ^©ft^JtLTfi. 2, 20 
5-fx u-y^Px^LUio t7-/>, 2, 5-f 
X (4-X^X?'J;W f5v>, 2, 5 -fX [2 

- {1-T7?M ) fXjl/] tf^vX 2, 5-fX 
(4-^ h^vX^UJIO f7v>. 2, 5-fX [2 

- (4-f7xX;P) fx;!/] f5v 5 >. 2, 5 -fx 

[2- (l - f ux;u) tfx;i/j t 7 y^s*if§; 

1 ^©ffi©fc©i:bT. Pfl^fBWNIfifrgiO 

3 8 7 7 1 5fWfl:WSSntV^#'j7iZM 

[0057] ±aufca3tJtej«. 30 
Mfc^+vy-f Hftft*. *3=k^x?u;^>-tf>^{k 
2-7^D^>jy> (j. Appi. 

Phys., I2 7#, L713 (1 9 8 8f) ) , 1, 4 
-v7xx;U-l, 3-7**vX>, 1, 1, 4, 4- 
xh77xXJP- 1 , 3 7"?yl> UiUtAppl. Phys. 
Lett. ,815 6#, L 7 9 9 (1 9 9 0¥) ) » *7^;P 
<5HM# (#H¥2 - 3 0 5 8 8 6*&«) . 

u>mmw - 1 8 9 8 9 omam . 

S?7 (#M¥2 - 2 1 6 7 9 1 $ 
fctt»3 8EIJfi;ffl*a*««a*|»«dTSEB6fi:J:-3 40 

g# (&M¥2-2 2 0 3 9 3*&«) . bT55?U>tt 
(#B8¥2 -2 2 0 3 9 4*&«) . >?n^>* 
J?X>R»«: (&KI¥ 2 - 2 8 9 6 7 5 ^ii?8) . fo 
DKn-;H|i# (#M¥2 - 2 9 6 8 9 H»4*«> . 
X^'J;P75 >ffim# (Appl. Phys. Lett.,^5 6#, 
L 7 9 9 (1 9 9 0*) ) . 7TU >£<fc£ft 

2 - 1 9 1 6 9 4 . S&a&fl&SWO 90/1 

3 148^-Appl. Phys. Lett., vol 58, 1 8. P 1 982 (1991) 
ce«s nx^s J: 5 t>. «JtJi©*t 50 
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t LTffl l> 5 H <b a<T*# •£>„ 

[0 0 5 8] *%BjTtt, »C«J(i©tfflil/T. 7? 
fiy^fUr^ >mt£® (WtltttfJSO 3 8 8 7 6 
8 *f BJlffltf^M^ 3 - 2 3 1 9 7 0 ^ISIcMtk©*) 
©) SlUSCi^tLU. A#««t:LTtt, 1. 4 
-7irl/>-/^f ijf^ >, 4, 4-7lZl//y/ 
?Ut^ >. 2, 5- + yl/>y>(f Uf-C >. 2, 6 
-7^75 L U>v^?-U'r'0, 1, 4-f7xXU>v 
^fUr^ X 1, 4-p-f l^7i^U/y/f Ur 

-<•>. 9, i o -7>h7ir>v'f;i'v s ;i'^?Ux^ 

>. 4, 4* -fX (2, 2-y-t-7'W7i^ 
fx;U) f7xx;k (£TF. DTBPBB i iBStHf 
S) , 4, 4' -fX (2, 2 -v7xx;Ufx;i/) f 
7xx;p (&TDPVB i td&SBTS) *J:tf*ft 

[0 0 5 9] S^tC, *f#M¥5-2 5 8 8 6 2*f&$gg 
KEfcSnT^S-JftSC (R« -Qi -AL-O-Lf 

~2 4fl©Dl{k**T?*0. 0-L«7xX5-hE& 
^TfcO, Qteg&8-*y Uy^-hEft^SSU 
R, S7;k5X9A!S^(C@^8-^y 

t*» 2 e±n o »£-r * o* A&wic&^-t & ± o tea 
tfttfc8-*yyy5-hSMiius**-r) 

tt, fX (2-^^-8- + /"J/7-h) (/15- 
7xx;P7x/5-h) 7^5X7A (III ) OKTP 
C-7) fX (2-/^-8-t/U;7-H 
(1 -7^7 hy-h) 7;P5X7A (III ) (JJ(TPC 
-17) Stt*. -tOtt. # 6 - 9 9 5 3 

®«*58Jtt*»*»fe*t*W6n4. c:©*^. *XK 
t L T »4±E E« U fc*3ttt » . H -rt > h t V T 

titt±EEft©*X h t LTffits SftTt^S 

tt. *X h tUTS?^? 'J ^TU-U 
». »l:ffiKtt«A«DPVBi. H— /1> h £ L 
Tttv7xx;i/75 7 fx;P7U-U>. 1f tc»Sb< 
«0!]x.tfN, N-v*7xXJl/7 5 y f x;l/^>-tf> (D 

pavb) zmtfzzttf-vzz. 

[0 0 6 0] efi©**tf»458*14:l/Ttt. #(C*J 

h>^;uaA$fiJfflUT^7t$#?>t)© (3-D -y 
/V^Vt^VfKO 3 9 0 5 5 1 

Tefe^Tt^J&tESE^tXT^S'b© (t#BB¥3-2 3 
0 5 8 4 

<3CH*»©*3fciatE*3ftT^*"b© (t#M¥2- 
2 2 0 3 9 0^a*<tWig¥2 - 2 1 6 7 9 0^ 



( 12 ) 
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mX-m^tlfzhO (#W¥4 - 5 1 4 9 1 
©ff&fiftft (SM£fc-f 3 8 0 nm~4 8 0nm) 
j&fefgftft (4 8 0 nm~ 5 8 0 nm) t**!**. 

2 0 7 1 7 0 

a=r*-4l»(K0fc© (#1¥7 - 1 4 2 1 6 9*&*) 

[0 0 6 1] 
[ft 8] 



i-Pr 




0 0 



d 6 

NC /C ^CN 




[0 0 6 2] MEttflfcffl^T, 5H£1*»J*-*"**S 



#B8¥ 1 0 - 1 8 9 2 5 2 
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±OB»t4CtiS«T?*5. *fc, &BP85 7 - 5 1 7 

a*#js-r4 co^sc^t. ^s££*l 

TjgHa*?1"-5^i:^rtrSfc» l«5nm~5»m© 
»C»«*fcttiE?LffiXl J: 0 IE?l£aAT5 - i 

(Dmtitz&witz - taw* i^. 

20 [0 0 6 3] (4) - 2. BALSAS 

fc^WSb^'&WT&S. £©iE?LaAS&fSftlt^ 
©IE?l&A£$)tt£lfT-&o-C, JE?L»ft«*i**<. 

At, n^Ji 0' -10' V/cm©«f?-WtK. '> 
&<<>:*> 1 0" cm' /V • #T?fcnttffc45ff* l^. 

K£WT5fc©T*&ft^C#JISte&<, ft*. 

[0 0 6 4] JU*«iUT«. «A.tfh'J7'y-^R» 
ft OfcH&m, 112,1 9 7 *9JM*«*!S) , * 
**^7'/-;HI»* (*H»WF3, 1 8 9, 4 4 7t 
9JIMF«#!H) . -f S* r 7-;i'«»# (&iiB83 7 -l 
6 0 9 6 > #U7'J-^7**>»** 

40 (*S#ffF3, 6 1 5, 4 0 2*W«#, H»3. 8 2 
0, 9 8 WW 3, 5 4 2, 5 4 4fB|i 

*. tt&H4 5- 5 5 5*&«. W5 1 - 1 0 9 8 3^ 
fttt. 1-932 24#£*. H55-171 

0 5#4i«. H5 6-4 1 4 8 IH 5 5 - 1 0 8 

6 6 7 1^55-156953 H 5 6 - 
3 6 6 5 642MMMR) . fcl7 7U>8l*#*±^^ 

7 (*IB1*«F»3. 1 8 0, 7 2 9^9!» 
ft. MM. 2 7 8, 7 4 6MI. 4^^08 5 5 -8 

8 0 6 4 |5)55-88065 4f4i«. 13 4 9 - 
50 1 0 5 5 3 7*&«. B 5 5- 5 1 0 8 6^»#. B5 



( 13 ) 
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6-80051 n'Am, 5 6 - 8 8 1 4 1 3 

5 7 - 4 5 5 4 5#£«, 354-11263 m'& 
ft, 3 5 5 -7 4 5 4 6#&«$#HS) , 7xZl//y 

7 5>«»# (*^ftffFlfI3, 6 1 5, 4 0 4^Hj|ffl 

1*4*18 5 1-10 10 5*&fiL H4 6 - 3 7 1 2 
("147-25336 ^&$8, #10S 5 4-53 

4 3 5 35 4- 1 1 0 5 3 6 3 5 4- 
1 1 9 9 2 5 9&ffi$#!iB) , 7U-;P7 5>WW* 
(*B#tt!i!3, 5 6 7, 4 5 0^«f. 3!g3, 1 

8 0, 7 0 3^HJi|ffl», 3IH3, 2 4 0, 5 9 mWM 

3H3, 6 5 8, 5 2 0^WM9. 3114, 2 3 

2, 10 3^11, PMU, 1 7 5, 9 6 1^BJ«ffl 

«. ^94, 0 1 2, 3 7 6^Bg»S, &&0S4 9-3 

5 7 0 2 339-27577 ^MBg 5 

5 - 1 4 4 2 5 0*&*U 35 6 - 1 1 9 1 3 2f& 
*L 356-22437 Stt^tt^ 1.11 

0, 5 1 8 > 75y«fc*;io>«» 

# (*B#fF!g3, 5 2 6, 5 0 1 ^9iffl«e#iH) . 

(#II#fflfl3, 2 5 7, 2 0 3^ 

WHB5 6-4 6 2 3 4^ft«»#JB) , 7)l*U J 

>mm& (®mms 4 - 1 1 0 8 3 7 , 

tK5l/>R*fc (*H»MF«3, 7 1 7, 4 6 2^BJ 

mm, 54-59143 ^&m. 355-520 

6 3^K, 35 5- 5 2 0 6 4^$B, 35 5-4 6 

7 6 0 n&m. 355-85495 3 5 7-1 

1 3 5 O^&fg, 35 7 - 1 4 8 7 4 9*£«, ^H§¥ 
2-311591 , 

(ttR0B6 1 - 2 1 0 3 6 3#&*L 36 1 -2 2 8 4 

5 1 3 6 1 - 1 4 6 4 2 3 6 1-72 

2 5 5 *f 362-47646 3 6 2-3 

6 6 7 4% v «, 36 2 - 1 0 6 5 2^18, 36 2- 

3 0 2 5 5 360-93445 3 6 0 
- 9 4 4 6 2 360-174749 *f£^B> 3 
6 0 - 1 7 5 0 5 2J»£*«#!H) , ->51f >tt*# 

(*H»ffJg4 f 9 5 0, 9 5 0-SfBJlJfflS) , *'Jv7 
(#B8¥2-2 0 4 9 9 6*fc«) , 7=U>»* 
(4$ffi¥2-2 8 2 2 6 3*fttt) , &BB¥ 1 - 
2 1 1 3 9 9^a*^8l*SnT^5»«ttK»?*U 
rfT- »tft7i>*'J^-) 

4CtjWT*S*, tf)V74V>it&to (#51086 3- 

2 9 5 6 9 6 5^««l:H*(0t)O) . »#*S=)IR 
7S>{fc£tt*<fctfX^U;l/7 5>{fc£ft <#B4*»SS 

4 , 127, 412 ^mmm. t&mm 53-27033 

354-58445 3 5 4- 1 4 9 6 

3 4*&«, 35 4-6 4 2 9 9§m 35 5- 7 9 

4 5 0 *t&«, 355-144250 3 5 6- 
119 13 2 361-295558 3 
6 1 - 9 8 3 5 3 363-295695 #4i« 
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tt, #;i/7^>, 1, 10, 15, 20-fh77i- 
;i/-2 1H, 2 3H-*^7^>ffl (II), 1, 10, 
15, 20-fh77x-^-2 1H, 23H-#;U7 
*>ffi» (ID , 5, 10, 15, 20-fh7^ 
K/^7MD7i-W -2 1H, 2 3H-*Jl^7 

7^Dy7->^oU 7^Dy7^> (*£&JB) , 
10 i;iJf'>A7^0'>7->, »rF^f;l/7^Dy7 
~X «7^Dy7-X jDA7*D->7-> t ffiS) 
7?Pv7-X jft7^Dy7->, f^z7A7^D 
*>7->**vh\ Mg7^Dy7-X M**?**?- 
;U7^D'>7 = >»**Wr*Jlt3J«T**. *fc, frlfB 
* #«!8=»7 5 >fc£fc*5 J: U ;P7 5 >ft^« 
©ftSWtbTtt, N, N, N' , N' -ff77i- 
;i/-4, 4' -y7^7x"Jk N, N f -y7x- 

;u-n, n' -tfx- (3-^f;i/7x-;H - [1, 

1 ' -k*7i-JH -4, 4' -v7^> (£*TTPD 
20 tIME-r*) , 2, 2-VTs (4-v-p- HJ;P75 
;7x-W yn/t>, 1, l-tfx (4-v-p- K 
U^7^y7xz;W v^D^ltX N, N, N' , 
N ' -f h7-p-hU;i/-4, 4 ' -y7$/7i- 
;k 1, 1 -fc?X (4-5?-p- hU*75/7i- 
;W -4-7x-JI/y^n^1tX b*X (4 

;i/7^ y - 2 -/W7xzjh 7x-;m?x tfx 
(4-v-p- hU^7^/7ir;W 7x-W? 
X N, N' -y7x-JkN, N' - v (4-*h* 
y7x-W -4, 4* -y7^/b'7x-JK N, 
30 N, N' , N ' -fh77xZJK4, 4 ' -y7>/ 
7x-JH-rJk 4, 4 ' - fcfX (y7x-^7^ 
7) jr*-FU7xn;k N, N, N-hU (p-hU 
;W 75>. 4- (v-p- h«j;U75 /) -4' - 

[4 (y-p-HU^75/) xfUM x^;p^>> 

4 -N, N-y7xZJl/7^/- (2-y7x-;Hf- 
;i/) ^>if>, 3-^ h^i>~4' -N, N-y7x- 
)VT ^ J 7,9- >if>. N - 7xZJWM7-Jk 
*g#ffF?g5, 0 6 1, 5 6 9#fcE«£*lTH*2a 
<D«^*#«»*»^rt^fr*, ^J^«> 4, 4' - 
40 [N- (l-t7WH -N-7x^7^y] t: 

7x-;p (i^TN P D tBSIHTS) , Sfc, #M¥4- 
3 0 8 6 8 8#4iaTlB«*nTli-6 HU7x-;P75 
>I-7 h^30X^-A-X hS^aeS*lfc4, 
4' , 4"-MJX [N - (3-/fJI/7x-JW -N 
-7x-;l/7=7] hU7x^JI/7 5> (KTMTDA 

TAiisie'r^) *tmif*z.tifiT?&*. »* 

pi-Si, pSS i C«0«S«<bA*«>iE 
50 ili. ±3SLtft^«S, «*tf*S*3BPtt, Xtf>3 



( 14 ) 



25 



10 



LT©BIJite. 1»fc«»tt!!tV»*». iW5nm~5K 

'J £7U-*75>r>KUV 
-&£*©£ttttr> H 'J v-teifSffl^S 

[0065] (4) - 3m?axi 

N-N 
Arl O_l^>-Ar" 

N-N N-N 
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j,t. -© 

- t K U >^fctt^©^*©^S^ 

K8-fc Fn+->+; 'J >*fctt-?- ©&*#©&»&# 
±128 -t Fn*->*7 U >*fctt*© 
Ii*#©*Mil#fl!>JMW«il'"Ctt. (-KK 
8 _ + y ij ;-j«tlJ8-tKD+V*; U » ©* 

(in , (iii ) (iv) 

[0 0 6 6] 
[it 9] 



(in 



N-N 



14 



(irn 



N-N 



Ar »J^JU A r' 4 -0-Ar«« "V^Ar' 2 " 



(IV) 



[0 0 6 7] ^Ar"-~AT"\t^n^nmm^rz 

«SSSm©7U-^»S^b- Ar"tAr"tm 

r ,! tA r"tt*n*nfc«^Tav»cw— rft^xt) 

g&t>TV>Tt><k<, Ar N fiSfc«iiiffl7iJk 

n^S, 7>b5^g, ^Ulz-M, KW-^Sfc 
7?U>&, f7i-l/>l, 7>h7ir-U->S, * 
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t»itl/TBR*ft 1-10 C7;^». Mfclfcl. 

~ i o ©7 ;m * ->* £ fc ft -> 7 j ittt eifimvf & n 

±B* ; pe«ft*«»©**«ii:UTtt. Tie©*)© 
[0 0 6 8] 

[flsi o] 
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&ffl¥-l 0 - 1 8 9 2 5 2 
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N -N 



€^~HIH^ c(ch *>3 • • • (pbo t 




[0 0 6 9] (4) -4. TSB«$ 
*«EL**©T»*ttiUTI»«*;fcttft«*»Ktt& 

jf$LK #*Hr»«£LTtt. ITO, In-Zn- 
O, SnO, :Sb, ZnO : A 1 & f©SWtM 
IfflfftL^tLTB, Pt, A 

u, n i igtfimi mz-tfi. pt, kumttttkim^ 
ota u /»iMjfii*JB©ia*ftto**ffl 

U>. CJlT!»«I^MO»a«i:l/TI4. Mo, W, 
Cr, T atiiZ&mtfZZtWCgZ. Au/Al, P 30 
t/Al, An/AIH P t/A 1 

[0 0 7 0] JMItLTtt, (LaB, fc 

e) , %±m&mv>>r'( m<m, t i N&fofittva 
g, a i : l i ttzft%m^$tiTtft&mG&im-k 

[0 0 7 1] (4) - 5. ftfttti 

tw-rj: starts 3 3*»63e*»offl-ro3&»ff*u 

*-5«^-IC(4I TO (In-Sn-O) , In-Zn-O, 
SnO, : Sb , ZnO : A 1 fil,</8V>-S Ct 

[0 0 7 2] BffT?»4a:<»SO*^»4. 7;P*'J*B 
Sfctt7;k&'J±S&R*0. l-S^EJI^T^TS 
ft*lt?&-9TltJIWtl 5nm£nF©t>©»43fc«aia* 



LT(4. Al, In, Zn, Pb, Bi&i'SffSK 
T&5ITO, In-Zn-O, SnO, :S, ZnO : A 

i &£*«H-r*fcsiimstfrffla«2 o a/n£HT£& 

f4, #S,K. 0tJAf4 1 ii-Zn-0T»5ili:*WSt/ 

*ajn4»ita*«»3a:iifc«>, watttc 
fc«7;w> u ±m&K#i£fl:T3 z. t ft»ih-r**s-e 

0 Q/DBlT©IiJStt«JW*&n*. iiSilttTfc* I T 
0(4£i&Tt4£}gftT&9 1 0 0Q/DggT*-5. 
[0 0 7 3] aW««**«Ji3tlT^*«fcKtt. -hlB 
£&fflt»4IBS&LT»l«T&<TfeA<. Srtt©*» 

[0 0 7 4] (4) -6. W«EL*?©ft« <«) 

fc, m«*»saw«s^. *nE£a»©«re*«EL* 

[0 0 7 5] KTKS»*«±caf!«S/]EaftAl 

MEL*?©fMHfl*eitt'«. sr. as^««± 

ttl 0-2 0 0 nm©feB©lUP£tt«J: 3 

/ty^U J: OJWfcUT. SfMSfEH 

T*. C©S?litt<I±f::aE?l&Alf IE 
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29 



30 



t fc < 1»»©j«*» ft . *ffi*»l*C J: 0 

rs*^. *©***#«* ffiji-rsft:^* (olsa 

■©WW) . iWtl-SIEJL&Al©*^*!^^*^ 
m&%t\z&r)&llZ>tf> -^ir^»igfiK5 0~4 5 0 
■C. 1 0"' ~ 1 0" 1 t o r r . M^M&O. 0 1 

~5 0nm/s ec, S*M«- 5 0 ~ 3 0 Ot, ftj* 

5 nm~ 5 tf mCfcBTHMflHR - *"* - 

[0 0 7 6] *C3EILaAl±K»*l*««t***« 

X/1-y*U>^, Xtf>n-Nffi, *tXbft§©*ffi 

[0 0 7 7] i©38*l±C« : PftAl*«W' 

[0 0 7 81 tI*»gtt*iEL*f$f 

U Tia©^^!*^^©*^*^^^^*'' 1 *' 
[0 0 7 9] CtlS-CE«bT#fc*«EL^©^S 

[0 0 8 0] ft*. #«EL*?CEWS«BE4fflft]-rS 
SB^mffi* + - «f£-©@ttt~bT, 5-4 0 

v©*be swim-rat. fejt^wanr**. m© 

+ « *fi#-©Sttfc&^fc £*©*£-&»#*<«» 
Sn*. l?inr*£K©K»tttt*-e.fcV». ¥ 

WfnfrZFv MKKWfcU TFT (Thin Film Tr 
ansisler) ©i^/i^-f 7?>^f h 

HJy^X^SW^tfft* 1 *. XH^T**© 



*©*ftCT»ia-r* Ci* 5 T*t5. 
[0 0 8 1] [*J£#J] STF. *SS91 J: oT 

[*SS0J 1 1 

(7£tV 7*vhU y^XgfcWfeS) #5XS1£ (6 
»7X) ±CSI, H, milTLPCVD^ 
HTKJP5 0 nm©a-S iRSftKUfc. SfcffiKS 
4 5 0t)T-fc^fc. fcC XeCU*->?^-* 
10 7&J§L7X-U>:7*£fT 4?fc. »-SICl8 8mJ 
/cm' ©»»X*;i<*-T, «l^2 9 0mJ/ 
cm' ©RMtX*;^--CfT&ofc. -maOa-S 
L **y^U3>t*ft**fc. #USi*40f 

LTfrfcofc. y-Hfi«KT?ifeSS i O, £E 

CR-CVDTIWS2 0 CCTKJf 1 0 0 nml&BI 
bfc. y-h««tbTTaN (60(iQ - cm 

20 fc, D>T>-y--©TSI5fliSS:iDXbfc. "f*> 
aw:±DHK>tV-^f«C4xlO" 
/cm 1 , I^^-S 0keV©P-ft>*ttAlfc. 
S«5r^fffittN: ©fT'SOO^, 3 8ffl*fcU 

KlUfc. #U->U3>©-f *>&A3*lfc»J&«2 kQ 

/□©BB^tttt^ffittftstifc. mm.mth 

X, ECRCVDT'SiO, fcsftttbfc. K#tt3 0 0 
nmT-£ofc. V-XA'X («#7-f» 

30 0. H^fC0 2T?^$nfc*a«ffi». © 
_hg&«®, Tr2 ©V-^cftlti?^©!^ T 
rl ©V-Xtti^^-f >©»*S ; fo/1^->iDlbfc. 

i2>S&3>^^ h-fc-Mt&Zfrt&S iO, \Z 
BiaS-a-Tfi^fc. ^('- SiO, SECRCVDttK 
ioT6 0 0 nmOlft«Ilfc. 7*hUS? 
7^3 ym©«J?-e£ffi±CXtf>:3- h Uffi-pfc. 
^(C. RIECT^Xa^CF, /O, tl/TX>f/t 
y^SCTilfOSIO, S:¥S{t:Ufc. Tr 
2 ©HU"f>^^MPb, SfttrAl : S i (S i IS 
40 S%) O^4SIW5 0nmSIIU S6ICITO (S 
ni0li%) SRJP5 0 nmSSWbfc. ^©i#©S 
«®K«2 0 OlDTfe^fc. IMHWIUCTA 1 : S i 
^.fcUtl TO©fi£mW©S i O, (DW-iBmZffi^rctZ 
50. 15tfmaTTibofc. CtxtciO. Al :Si 

&&tfiTo\mm?zztts.<, #us i, th, 

Tr2 ©±CKtt5Ci:*«Ttfc. ^.ntt, *^BJ©ffl 
»&^ST?$>-5. &*3> *^iS^]©ia^©±t$«2 5 
0 wmx 1 0 0 (tmTfeO, ^mi»bl TO©**S 
«#«!*«*■*©*** t^^-S^Z 40^X90 
50 umX-hofz. Trl , Tr2 , f-V, V-Z&ZZf 
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31 32 
*Smffi£±C*tBEL©TSBttffi£{t*TH5<DTffi [0 0 8 5] [tt&m 2 ] mt&m 1 IZ&^T. A 1 : S 

*T*£&8 6%©Mn¥*^^nfc. i / I TO©Tg&tt&£. Trl , Tr2 ©$#. y- 

[0 0 8 2] (*«ELJ*6J:tf»Gj*tt©fe«) ±E hAXO«»*,tt|tV-X/tX©«»4jBlt*J:5fcL 

T*6nft7j'f'f 7t h u yj'^ist'f v7n tr;p T/^->uoiLfc^ te^m^iysi 1 tmrnzvit. 

©S*g±tC®IJf 8 0 nm04, 4' -£7. [N, N-v IB*«*C*^Tll*Fy h©«ff*«i4*A»fta{w 

<3-jWP7x=;M 75/] -4" -7i^-h i)«#6ftftiJ>9t, 
U7i^75>K (6CF TTPD7 4 Otj fcBET [0 0 8 6] 

£. ) *!UJtLfc. :®TPD7 4»1 JSlOIElia [S6E©#I*] SLtK^LItJat iz*9tmz -a X, H 

AJitUTtMI-r*. IOTPD 7 4ROfig^(C^tt 10 □ **»**<. *>"3H{fc^RS05B!fe*#3aK:W±UT. 

T, u©TPD7 4i±l:Kf 2 0nm©4, 4' -tf *fi*OH4fc«**«irffi<C#ai7^x-f L«Jtt8B 

7. [N- (l-i-y^M -N-7x-;U75/] t'7 *WftT-si:i*«Tr**. 
x-JUM (.BIT TNPDKJ tllB-r*. ) £b£!8IL [0E©fBS»ftIH9!] 

it. £©NPDBIf4> H2©IE3l&AJI (lEANISJI) [01] *»91©#«7*T-<r 7*ELJ8#8«©--*IS 

tLT«St6T5. NPDmotfLmizmiT. Z. »»*«a»C*r. 0 3©A-A«ll$r®0T-£5. 

©NPDffit±KWUP4 0 nm(04, 4' -£7(2, 2 [0 2 ] #589!Kffl^&n-5#tlE LJjl^CDJBIiiSK* 

-v7x~;Hf-;P) t?7x^JHBI (£*T rDPVBi 7K-fifc9!0-e&5. 

Hj tBSET*. ) £j&KLfc. CCDPVBilH [03] *3S9J©#«7*:r-f 7E L^3titB©-3liS 
*fi»3tJPtLT*«-r*. ^LT, DPVBil^ ¥ffi0T&-2>. 

KCttltT. CODPVB 1K±ICMJP2 OnmOhU 20 [04] *«WfcflV»Sh*fWh?>S>X*-©#U 

X (8- + /'J7-^) (JKT TA 1 q -> U 3 Xf£7-f 7 > K C/t* — ffcf SiggSfltitttK: 

tBSIE-rs. ) £fig$ILt. £©A 1 q&«. fi? *f $rE0T*£5,, 

&AmtLTmmtZ, MgiAg^KJI [05] Se*ft^O#t»TFTELCfe^4IUK0T» 

*Lt. 27C*»*tt*ffl^«U-KSl. 4nm: -5. 

0. 1 n m LKJP1 OnrnftLfc. X/t [06] 05 fcfcttSA-A' i©iIIT^S. 

V^U>^CTIn -Zn -OH$2 00 nmf!cil/ [07] ft*8ffi©ff«T F T E L©ffi©0!l£7STf!?r® 

t„ In -Zn -O*tt#ftR»{MMreS0. In/ 0T£S. 

(In+Zn)=0. 8 3T&-5 In -Zn 0&7/X-.y [0 8 ] S£*ft«©#«T F T E L©flfi©0iJ£;S-f #r® 

^U>^-y^€fflK Ar : O, ©fi£#X£g 0T&3. 

ffiStiLTSS 0. 2 Pa, X/N'-y ^ U >^tB^J 2 w 30 [ft *l© IB 91] 

/cm' ©&#TfT&-pfc. Mg : Ag/In -Zn O 1 

««Blttl£e<hUT«8ffiU ^©Sii^«6 5%T**o 2 Mf&tb 7>i?7>&— (TFT) 

it. 2 1 I-©h7>yX^- (Trl ) 

[0 0 8 3] (f?*x7 h) ±ET?»6tlfc»*8«© 22 H-© f-7>^7^- (T r2 ) 

f£lbx7 b£fT&-?t. tX S/1^->^1 0 0 c d/ 2 3 3 >x>+r- 

tftl/&WWii:T»M*iATH4©T. Mn¥ 3 1 TgK«@ 

*^^<iiife^c*^THSi©H-> h©«#^gao 32 ftmm 

*» (3 2 0X2 4 0) UHTT*9fc. 40 4 jfffll&KUK 

[0 0 8 4] [ftttMl] **«1K*^T. &±SB© 4 1 n>*7h*-;i' 

S i O, ttySfcttflCA l : S i / I TO©T§B«tI 4 2 f- hfgftl 

*)*Bll/fcwt£t^f4*IB«l tm#CUT#«EL» 4 3 y- hftflj 

#8H*fe«Ufc. fcfc'U Cl©*3t8ilt*K«Ufct 4 4 ->'j3>iSttJI 

C5il?g^|5|SI4l 0%Sri8AT^t. ^PlS©ab-5iS^<£ 4 6 y- MB! 

Pf«ffl»3«iEtti:^5T rl , T r 2 **g2tt&ftT^S 52 

iC5T?«IS*«4i;T^**»*fc»4fia©WlllCJ:058 5 4 □ 

#LT^&(,»c:i:jWR*3ftfc. 8e-aT*»W©¥«fk 6 2 7-7, 

UfcT«MT©tt««tt, *»T*5iiifflflL 7 0 #U->ij3>Ji 

t. 50 7 1 #U->Un>7f 7>K 
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8 1 IE?L&A«« 
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